S3
acetate/hexanes) afforded 820 mg of 7 (82%) (rel-1R,8S,9R,4E)-Bicyclo 
Tetrazine-OEG-amine (4)
A A solution of 4-nitrophenyl 4-(6-phenyl-1,2,4,5-tetrazin-3-yl)benzyl carbonate (45 mg, 0.11 mmol) in anhydrous dichloromethane (6 mL) was added to the flask via a syringe S8 pump over 3 h. The mixture was then allowed to stir overnight at room temperature.
The solvent was removed with a rotary evaporator and the residue was washed three times with hexanes. Column chromatography on deactivated silica gel 2 using a gradient 30-100% acetone in hexanes followed by 10% methanol in dichloromethane afforded 88 mg (0.074 mmol, 71%) of 4 as a water-soluble purple solid. analyses indicated that the purity of a compound with a mass of 1047 Da. was >98%.
TCO-DEG-NHBoc (6)
A dry round-bottled flask was charged with an anhydrous dichloromethane (2 mL) 0.14 mmol) in anhydrous dichloromethane (2 mL) was added to the flask via a syringe.
The mixture was then stirred overnight at room temperature. Solvent was removed with rotary evaporator. Purification by column chromatography using 0-5% methanol S10 in dichloromethane yielded 84 mg (0.10 mmol, 88%) of 6 as a water-soluble clear oil. 
Synthesis of HA-Tz:
Hyaluronic acid (30.1 mg, 79.2 µmol) was dissolved in H 2 O (6.7 mL) at a concentration 
Rheological characterization.
The rheological properties of the hydrogel microspheres were evaluated using a controlled stress rheometer (AR-G2, TA Instruments, New Castle, DE) with a parallel plate geometry (8 mm diameter). After the gelation was complete, the hydrogel microsphere was loaded onto the geometry, and mineral oil was applied around the sample to prevent water evaporation during the measurement. 3. Interfacial bioorthogonal crosslinking.
HA microspheres formation
HA-Tz and bis-TCO were separately dissolved in PBS at a concentration of 2 wt% and 400 µM, respectively. To prepare HA microspheres, HA-Tz was dropped via a 25G syringe into a 500 µL solution of bis-
The interfacial crosslinking was allowed to occur at 37 °C for 2 hours without any agitation. The bis-TCO solution was then replaced with fresh PBS. The gel particles were dehydrated in graded ethanol solutions and vacuum dried. The swelling ratio, S19
reported as an average of three repeats, was determined as the ratio of the initial weight of the wet gel to the weight of the dry product. The microsphere wall thickness was measured by capturing an image of the microsphere during crosslinking every 3 minutes for the 2 hour gelation period. The wall thickness was then quantified by using imageJ to measure the thickness of the crosslinked wall of the microsphere as a function of time.
HA hydrogel channel formation
To prepare crosslinked hydrogel channels while simultaneously monitoring the channel formation via confocal microscopy, a glass cylinder (I.D. = 5 mm, h = 10 mm), mounted onto an imaging chamber (Lab--Tz (2 wt%).
A syringe containing 2 mM bis-TCO and 2 µM Alexa-TCO was inserted to the bottom of the HA-Tz-filled cylinder. The syringe was pulled out of the cylinder while injecting ~ 30 µL of the solution, leaving behind a liquid channel. The channel was monitored and imaged for 60 minutes using a Zeiss 510 NLO confocal microscope (Carl Zeiss, Maple
Grove, MN).
Selective interfacial tagging.
Selective interfacial tagging was achieved by timed exposure of the crosslinking HA-Tz droplet, originally dissolved in PBS at 2 wt%, to aqueous baths of bis-TCO (400 µM) alone or bis-TCO (400 µM and 1 µM Alexa-TCO) in an alternating fashion. The S20 total exposure time was maintained at 2 hours to ensure complete gelation. For example, alternating exposure of the HA-Tz droplet to the dye-free and dye-containing baths for 15 min each for 3 cycles, followed by a 30-min exposure to the dye-containing bath resulted in a crosslinked microsphere with 7 distinct layers. To tag the microspheres with Alexa-TCO in a gradient fashion, HA-Tz was dropped into a bis-TCO bath (1 mL, 400 µM) and Alexa-TCO was added to the bath using a syringe pump 
H2O
Solvent residual peak Figure S10 . 1 H NMR spectrum of (4-(6-phenyl-1,2,4,5-tetrazin-3-yl)phenyl)methanol (2) in DMSO-d6. Movie S1: A channel structure is produced by injecting while withdrawing an aqueous solution of bis-TCO (2 mM) into a reservoir of HA-Tz (2 wt%).
Movie S2 & S3:
A water-filled channel formed instantaneously when a aqueous solution of bis-TCO (2 mM) and Alexainjected into a reservoir of HA-Tz (2 wt%). At time 0, the crosslinked wall, tagged via the reaction with Alexa-TCO,
-TCO was retained in the channel (Movie S2). At t = 60 min, the wall thickness incr negligible free Alexa-TCO was found in the channel (Movie S3). The channels were -was collected and projected in the movies.
